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Abstract of JP1 0095761 

PROBLEM TO BE SOLVED: To obtain the novel subject compound which manifests specific liquid 
crystal characteristics by combination of kinds of rings and connection groups and has excellent 
properties as a liquid crystal composition, for example, the low viscosity and wide liquid crystal 
temperature range and is useful in clocks and electronic calculators. SOLUTION: This novel compound 
is represented by formula I (n1 and n2 are each 0 or 1 ; A1 , A2 and A3 are each 1 ,4-phenylene; Z1 , Z2 
and Z3 are each a single bond, ethylene, ethenylene; R is a 1-1 OC saturated hydrocarbon group; X1 
and X2 are each F, CI or H), typically 3-fIuoro-4-cyanoethynyl-1-(trans-4- propylcyclohexyl)benzene. 
The compound of formula I is prepared, for example, in the case that Z1 , Z2 and Z3 are esters, by 
reaction of a halogenated ethynylene represented by formula II with 1 equivalent amount to a largely 
excessive amount, based on the substrate, of a metal cyanide as a cyanidation reagent in an aprotic 
polar solvent. The reaction temperature is preferably near the boiling point of the solvent form the view 
point of the reaction rate and 1 -200mol% of an acid is added as an additive in order to increase the 
yield of the objective compound. 
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U h y 7x=;^77>f ^1 1 Ommol^^l^Eg*^ 
^5 2mmolOfi{b^f L U'^^^»T(C®TL, £b 

K:na-ci#nBii»Lfc. sftK*>&*m*ii*£u 

[0 12 4] 1 - (2 -7/1^^-4 -^^/lO^ A- 



VD^^ss^)- 2, 2 -^n^aif-ix>2 6 
mmol^T 1 h^fc Kn77^5 OmlfcSWU -7 0tC 
WlWfjn-T'f/uyf^^ (1.6M) 13 4ml£ 

313 0mmolc07" h 9 t Ko77^8SKl Oml£r?STU 

77^ — -Cf»K LT 1 - ( 2 - yyw^-n -4-i^ ^ 
yf^!lA'**V7*^)- 2-3— Y^>2 5ro 
molSrStfeBfrt UT#fc e 1 - ( 2 - 4 

^ Tflsff-W y /W^^ri/^ xn/l/) - 2 - 3 - 
V2 5mmol^x h7t Kn77^5 Omlfc:S#Lfc«, 

T, 3iWBEJ&S*fc. BS»T«, iSttSrttft*^* 

^^S'fr^^HfcUfcflL ffiTCMLt 2-7 
/W^n-4 -fc 3:^/^0 h y;U2 

Ommol£Mfe®fr£ L"C#t 

[0 12 5] 2-77^o-4-b Kn^r>>7oi^/U7 P 
n fc°^- n ^ h y /U 2 0 mmol t 4 - Zf n fcT/^S*» * n 
y K2 lmmolfcSrie>fk^f'U>5 Oml^^L, TkftT 
8H*U**fetfP ^y2 5mmol«:j(STU $fe^3l$M 

l, «ETi-»*Bur»fe»tt**r»fc. ^n^v-y^ 

y;l/*7A^O«7h^77^t»»lfcl ^^y- 

/PA»bHtt*LT«iiflS^»8M»lt#fc. ±BfcHa« 
o*te^J;9. Sl-2 4lcBtoft^«(0 5^ ft^ 

141-220 ^k^Kft-frrt-rs r t ^-e t 

[0 12 6] ^»J3 4- (2- Ch7>^-4- 

t^n^hy/W 3 2) O^rt 

4- [2- (h7V7-4-(3-^r^)^P^ 
h y^4 2mmol£r o 

»W«r*a^SblC2l»IBJ»|5Lfc«, mtT>*~ 

L, ife»W^U4- [2- [l>y>^-4-(3 

K3 5mmolSr#^o COt>Ott»S{-r5 r. t *< ftSlS 
(CffifflUfCo mt**\s>\ 0 Oml^E*{kjK*l Omm 
ol^iU^hyy^-^^^^-T^l 3 8mmolSr»<!PLfc 
tp(^, 4- (2- (h7^-4-(3-^r^)^^ 
u^*i/;V] zl^M ^yXT/Urt K3 5mmol(7)^b 
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7 7^ -Tit® U 2' ,2' [2- 
( F 7 >^ - 4 - ( 3 - ^r v/^ n^^r^) ^ 

[0127] 2' ,2' [2- (h7 

y^-4-(3-/f^ u^3r-yM * 

J-UlsS Omraol^ f h7tKo 77^10 0mltC*g» 
U n-^fvvy^AO^^y^ (1.6M) 3 7. 
5ml£*&TWKTLfc 0 MT^Ttl, EJ&i&l-a^ 
(Ofh7t F p 7 7 yM^i0T lilt ti^r 

h^77^t«U 2- [4- [2- (h7>-*- 
4-(3-7 f r^/V)^D^i//l/) ^fvV] 7^~ 
)V) a-V^yi 8nrolS:ftfe*8iSli: Ltffc 0 2- 

[4- [2- (h7^-4-(3-7 r 7^)v / ^n^ 
x-fjV] 7i^/^j 3— K^^^l 3. 7mmol 
£r h7 t Kp75VK«IPU *fby A lmmol** 
itf^7yft«2 2niiol«rJD*.JD««|«T, 5B*HKJS 

4. lmmol£#/c 0 ±ffit I3«0*ife^ «t *) . $1-2 
4 lC|BttO{fc^«5<& 5 f 6-10, 16- 

2 0, 3 1 — 3 9, 4 6 — 4 9, 5 6 — 5 9, 6 6 — 6 
9, 7 6-7 9, 8 6 — 9 0, 9 6 — 1 0 0, 1 0 6 — 
1 1 0, 1 1 6-1 1 9, 1 2 6, 1 2 7, 1 2 9, 1 

3 0, 1 3 6, 1 3 7, 1 3 9*5*0*1 4 O^ftS: 

[0 12 8] m^m4 3-7;\s*v-4- [2 -(4 

3-7/^0-4-^^3- K^<Vi^y3 3mmol, 3 
5Mfc«0. 6mmol*5j:^nn^ h!J7x^W^ 
7^^7^A1. lmmolSr^^T^^l 0 0ml 
KSAfU T^^y^T(C^L^^(b4-7 P nb°^ 
7^?VT^W3 3mmol£?BTUbo *TJI*T«L 
*e>^fl'C2«flH«l*U Tk^tcSCfCo rftSr-v/ 

^«»81U 2-7/l^n-4- (2-(4-7 P nt: 0 
/U7i^/V)xf-^) /n^t^<yfy3 3mmol£:$;§l 
fetttttt&LTWfc. 2-77V^n-4- [2-<4- 
7n \f;U7 ^^/U)^f-^/V) -fa^r^yif V3 3mmo 
1, 3!>ft«||l. 2mmol*5<tt5^oalf^ hy 7x^ 



^7^/<7^!)Al. 2mraol^^^r ^ VI 0 

y ^f;vvy;vrtf i/ys Ommoleos^fvi'TS >1§ 
»2 0ml«:«TU iilTlCS^Wlfco «#*T 

o^h^77-f-SrfflV^T*WI«»U, 1- [2-7/U 
^•n-4- [ 2 - ( 4 - /n t>7 x n;P) xf 7 

AO - 2-MJ^f^> , J;^tf yy7g^M 

[0129] 1- [2-7/^n-4- [2-(4-7 P 
PfcVU7xx^)xfx;I/) 7 x -2-hy^f* 
A->y ATir^W:^ 2miDol*5±t5*iWk* } J $ & 1 0 
g£:x^/-/W 0 Oml*3*V7Kl OmlfcSflPU 4 0 

[2 -(4 -Zfu \f;V7 ^^-M^-i-^M 7^=-;VT± 

4- [2-(4 - T^n \f;V7 7 x.—tv 

7tfl/y2 2mmol£x h7t KD77V5 OmlfcS*? 
l-TSttWU^^n-^Df^^ (1.6 
M) 3 0ml**TUt> ^T^T^, SJStt*2«Pn« 
#U 3^i2 8mniolOfh7t Ku77^jS50ml 

Sr»Tu ^ja*-c#atfca, hy*j*» 

»tt«£»fc 0 :M^^W7A^P^F^77 
^--C*«afKLr 1 - {2-7 jVirxi- 4- [2- 
(4-ynt>7xx;U)xfx/P] 7i^) -2-3 
- K7tf l/V 2 2mmolSrJSfe3efit LT#fc 0 1- 
[2-7/V&U-4- [2 -(4 -T'n \?;V7 

7 zn^/V] -2-3— K7tf 2mmol, 
9A19 S ?$&2 gfeitfi/TXbWS 6mmol£x h 5 t 

Kn77yioonii«u JrafRaSaftT. 5B$ffljf# 
SC, h^V-CftWLfc. Lfc«, ft* 

m-kwz.. :M'>y*W7^^-7^77-f- 

^0. 6g^MMi LT#fc e ±E 4: 

tc*^, $i-2 4icis«o^fe^9"b, \\^m^ 

30, 40, 50, 60, 70, 80, 115, 12 

o, i 2 8*sj:m 3 8©<t^**^ta rtds-e# 

[0 13 0] B. fS^m^ 
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(t) 20 ), 2 5t}l;U3tt5Jaffi*S;frtt(An) 2 5^*5 
WS»«*ft*tt(A £ Jisitf LtvMittE(V th )£ai 

[0 13 1] SHSfll*, {b^*^k^«igSrTlB<OI»-t 

Hx : h7^-l,4-^n^^l/y 
Be : 1 , 4 -7^^U>" 

Be(F)*5 itffie(F, F) : 3ffiFfiJft*5 itW, 1 , 4 

Py : 1, 3-£°y 

Do: 1, 3-v ? ^^rf->-2, 

Tr : ^^uyM 

[0132] 5 
3-Hx-Be (F) -Tr-CN «b£^No. 2) 17. 0% 

3-Hx-Be-CN 15. 0% 

3-Hx-Be-0C 2 H 5 5. 0% 

3-Hx-Hx-4 11.0% 
3-Hx-Hx-5 5. 0% 

5-Hx-Hx-2 4. 0% 

3-Hx-Hx-Be-l 10. 0% 

3-Hx-Hx-Be-3 16. 0% 

3-Hx-Be (F) -Tr-Be-2 5. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-2 4. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-3 4. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-4 4. 0% 

T NI = 104.8 TO 
7} =14.0 (mPa-s) 
A n =0. 137 
A e =7.8 
V th =2.23 [V] 

[0133] mnme 

3-Hx-Be (F) -Tr-CN (f^ftNo. 2) 
CH 3 CH=CHC 2 H 4 -Be-C00-Be(F, F)-CN 
3-Hx-Be-CN 
3-Hx-Be-0C 2 H 5 
3-Hx-Hx-4 
3-Hx-Hx-5 
5-Hx-Hx-2 
3-Hx-Hx-Be-l 
3-Hx-Hx-Be-3 
3-Hx-Be (F) -Tr-Be-2 
3-Hx-C 2 H 4 -Be-Tr-Be-2 
3-Hx-C 2 H 4 -Be-Tr-Be-3 
3-Hx-C 2 H 4 -Be-Tr-Be-4 
T NI = 100.2 FC] 
7) =14. 7 [mPa«s] 
A n =0. 132 
A £ =8. 8 



15. 0% 

3. 0% 
14. 0% 

7. 0% 
11.0% 
5. 0% 

4. 0% 
10. 0% 

16. 0% 
3. 0% 
4. 0% 
4. 0% 
4. 0% 



V th =2. 13 [V] 

[0134] mmm i 

CH 2 =CHC 2 H 4 -Hx-Be-Tr-CN(ffc^No. 7) 

3-Hx-Be (F) -Tr-CN (ft^No. 2) 

CH 2 =CHC 2 H 4 -Hx-Be-CN 

CH 3 CH=CHC 2 H 4 -Hx-Be-CN 

3-Hx-Hx-4 

3-Hx-Hx-5 

3-Hx-Hx-Be-l 

3-Hx-Be (F) -Tr-Be-2 

3-Hx-Be (F)-Tr-Be-3 

3-Hx-Be (F)-Tr-Be-4 

3-Hx-C 2 H 4 -Be-Tr-Be-3 

t ni =iii.7 ra 

T) =15.6 [mPa-s] 
A n =0. 164 
A £ =8. 1 
V th =2.20 [V] 

[0135] mmms 

CH 2 =CHC 2 H 4 -Hx-Be (F, F) -Tr-CN ({ fr£*No. 8) 

3-Hx-Be-CN 

CH 2 =CHC 2 H 4 -Hx-Be-CN 

3-Hx-Hx-4 

2-Be-Tr-Be-l 

2- Be-Tr-Be-3 

3- Hx-Hx-Be-l 
3-Hx-Hx-Be-0CH 3 
3-Hx-Hx-Be-F 
3-Hx-Hx-Be-3 
3-Hx-C 2 H 4 -Be-Tr-Be-2 
3-Hx-C 2 H 4 -Be-Tr-Be-3 
3-Hx-C 2 H 4 -Be-Tr-Be-4 
T NI =81.3 [t] 

7) =13. 1 [mPa-s] 
A n =0. 155 
A £ =7.1 
V th = 1.96 [V] 

[0136] nmmv 



3-Be-C00-Be (F) -Tr-CN tf fr&ftNo. 153) 
3-Hx-Be-C00-Be(F) -Tr-CN Wfrg*«No. 162) 
C 3 H 7 0CH 2 -Be-C00-Be (F) -CN 

2- Hx-Be-CN 

3- Hx-Be-CN 
3-Hx-Be-0C 2 H 5 
3-Hx-Hx-Be-l 
3-Hx-Hx-Be-0CH 3 
3-Hx-C 2 H 4 -Be-Tr-Be-2 
3-Hx-C 2 H 4 -Be-Tr-Be-3 
3-Hx-C 2 H 4 -Be-Tr-Be-4 
2-Hx-Hx-Be-CN 



10. 0% 
9. 0% 
10. 0% 
13. 0% 
11.0% 
10. 0% 
10. 0% 
7. 0% 
7. 0% 
7. 0% 
6. 0% 



8. 0% 
20. 0% 

9. 0% 
9. 0% 

10. 0% 
8. 0% 
8. 0% 
5. 0% 
4. 0% 
7. 0% 
4. 0% 
4. 0% 
4. 0% 



12. 0% 
8. 0% 
12. 0% 
12. 0% 
19. 0% 
7. 0%* 
7. 0% 
4. 0% 
4. 0% 
3. 0% 

3. 0% 

4. 0% 
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3-Hx-Hx-Be-CN 


5. 0% 


2-Hx-Be(F)-CN 


8. 0% 


t ni =9i.4 ra 




5-Py-Be-F 


3. 0% 


n =33. 7 [mPa-s] 




3-Py-Be(F)-F 


3. 0% 


A n =0. 163 




3-Hx— Be-0C 2 H 5 


10. 0% 


A e =20. 9 




3-Hx-Hx-4 


10. 0% 


V th = 1.13 [V) 




2-Be-Tr-Be-0CH 3 


10. 0% 


[0137] mmm i o 




3-Hx-Hx-Be-l 


10. 0% 


3-Be-Tr-Be(F)-Tr-CN({b^*No. 30) 


10. 0% 


3-Hx-Hx-Be-3 


14. 0% 


3-Hx-Be-CN 


20. 0% 


3-Hx-Hx-Be-0CH 3 


4. 0% 


l-Be-Tr-Be-3 


8. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-2 


4. 0% 


2-Be-Tr-Be-l 


10. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-3 


4. 0% 


2-Be-Tr-Be-0CH 3 


1. 6% 


T NI =69.2 PC] 




3-Be-Tr-Be-0CH 3 


1. 6% 


t? =17. 6 [mPa-s] 




4-Be-Tr-Be-0CH 3 


1. 6% 


A n =0. 133 




4-Be-Tr-Be-0C 2 H 5 


1. 6% 


A £ =10.3 




5-Be-Tr-Be-0CH 3 


1. 6% 


V th = 1.40 [V] 




3-Hx-Hx-Be-l 


11.0% 


[0140] mmm 1 3 




3-Hx-Hx-Be-3 


9. 0% 


CH 2 =CHC 2 H 4 -Hx-Be (F, F) -Tr-CN tffc £*$JNo. 8) 


10. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-2 


4. 0% 


3-Hx-Be-CN 


20. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-3 


4. 0% 


3-Hx-Be(F)-CN 


5. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-4 


4. 0% 


2-Hx-Hx-Be(F)-CN 


7. 0% 


3-Hx-Be(F)-Tr-Be-2 


6. 0% 


3-Hx-Hx-Be(F)-CN 


7. 0% 


3-Hx-Be(F)-Tr-Be-3 


6. 0% 


3-Hx-Hx-4 


10. 0% 


T NI =98.1 (t) 




3-Hx-Be~0C 2 H 5 


11.0% 


t? =16.3 [mPa's] 




3-Hx-Hx-Be-l 


7. 0% 


A n =0. 220 




3-Hx-Hx-Be-0CH 3 


4. 0% 


A e =7.3 




3-Hx-Hx-Be-3 


4. 0% 


V th =2.07 [V] 




3-Hx-C 2 H 4 -Be-Tr-Be-2 


3. 0% 


[0138] mM&n 1 




3-Hx-C 2 H 4 -Be-Tr-Be-3 


3. 0% 


3-Hx-Be (F) -Tr-CN «b&*No. 2) 


10. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-4 


3. 0% 


2-Hx-Be(F)-CN 


10. 0% 


CH 3 0CH 2 ~Hx-Be-Be-Hx-3 


6. 0% 


3-Hx-Be(F)-CN 


10. 0% 


t ni = 101.0 ra 




3-Hx-Be-0C 2 H 5 


10. 0% 


7} =20.3 [mPa-s) 




3-Hx-Hx-4 


10. 0% 


A n =0. 134 




2-Be-Tr-Be-0CH 3 


10. 0% 


A e =9. 1 




3-Hx-Hx-Be-l 


8. 0% 


V th = 1.91 [V] 




3-Hx-Hx-Be-3 


16. 0% 


[0141] nmm 1 4 




3-Hx-Hx-Be-0CH 3 


4. 0% 


3-Be-Tr-Be(F) -Tr-CN (fk^No. 30) 


13. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-2 


4. 0% 


3-Hx-Be-CN 


15. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-3 


4. 0% 


CH 2 =CHC 2 H 4 -Hx-Be-CN 


9. 0% 


3-Hx-Hx-Be-CN 


4. 0% 


CH 3 CH=CHC 2 H 4 -Be-C00-Be (F, F) -CN 


2. 0% 


T NI =88.7 PC] 




3-Hx-Hx-C00-CH 3 


2. 0% 


n =16. 1 (mPa*s) 




3-Hx-Hx-4 


9. 0% 


A n =0. 136 




2-Be-Tr-Be-l 


10. 0% 


A 6 =7.7 




2-Be-Tr-Be-3 


6. 0% 


V th = 1.86 [V] 




3-Hx-Hx-Be-l 


5. 0% 


[0139] %mm 1 2 




3-Hx-Hx-Be-0CH 3 


5. 0% 


CH 2 =CHC 2 H 4 -Hx-Be (F, F) -Tr-CN Ut&m 


to. 8) 8. 0% 


3-Hx-Be-Be-F 


5. 0% 


CH 3 CH=CHC 2 H 4 -Be-C00-Be(F, F)-CN 


4. 0% 


3-Hx-Hx-Be-3 


15. 0% 


C 3 H 7 0CH 2 -Be-C00-Be (F) -CN 


8. 0% 


3-Hx-C00-Be-C00-Be-2 


2. 0% 
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3-Hx-COO-Be-COO-Be-F 2. 0% 
T NI = 84.2 VC) 
r\ =16.6 (mPa-s) 
An=0. 170 
A € =8. 7 
V th =1.69 [V] 
[0 1 4 2J 5 

3-Be-C00-Be (F) -Tr-CN Mfr&ttNo. 153) 1 1. 0% 

CH 2 <HC 2 H 4 -Hx-Be-Tr-CN(ft^No. 7) 1 1. 0% 

3-Hx-Be-0C 2 H 5 3. 0% 

2- Be-Tr-Be-0CH 3 6. 8% 

3- Be-Tr-Be-0CH 3 6. 8% 

4- Be-Tr-Be-0CH 3 6. 8% 

4- Be-Tr-Be-0C 2 H 5 6. 8% 

5- Be-Tr-Be~0CH 3 6. 8% 
3-Hx-Hx-Be-0CH 3 3. 0% 
3-Hx-C 2 H 4 -Be-Tr-Be-2 2.0% 
3-Hx-C 2 H 4 -Be-Tr-Be-3 3. 0% 
3-Hx-C 2 H 4 -Be-Tr-Be-4 3. 0% 
3-Hx-Be (F) -Tr-Be-2 6. 0% 
3-Hx-Be(F)-Tr-Be-3 6.0% 
3-Hx-Be (F) -Tr-Be-4 6. 0% 

2- Py-Be-Hx-3 4. 0% 

3- Py-Be-Hx-3 4. 0% 
3-Py-Be-Be-2 4. 0% 
T NI = 108.8 TO 

77 =27. 4 (mPa's) 
An=0. 246 
A e =9.6 
V th =1.93 [V] 

[0143] 1 6 

CH 2 =CHC 2 H 4 -Hx-Be-Tr-CN Mfrg^ftNo. 7) 9.0% 

3-Hx-Be-C00-Be (F) -Tr-CN ({b£*No. 162) 10. 0% 

CH 3 CH=CHC 2 H 4 -Hx-Be-CN 9. 0% 

3-Hx-Be-CN 14. 0% 

CH 3 0CH 2 -Hx-Be-CN 8. 0% 

C 2 H 5 0CH 2 -Hx-Be-CN 4. 0% 

3-Hx-Hx-4 10. 0% 

CH 3 0CH 2 -Hx-Hx-5 8. 0% 

2- Be-Tr-Be-0CH 3 11.0% 

3- Hx-Hx-Be-l 8. 0% 
3-Hx-Hx-Be-3 9. 0% 
T NI = 84.0 TO 

n =16.8 [mPa-s] 
An=0. 143 
A £ =12.0 
V th =1.64 [V] 

[0144] %mm 1 7 

3-Be-C00-Be (F) -Tr-CN (ffc&*Wfo. 1 53) 12. 0% 

CH 3 CH=CHC 2 H 4 -Be-C00-Be (F, F) -CN 6. 0% 



C 3 H 7 0CH 2 -Be-C0O-Be (F) -CN 6. 0% 

2- Hx-Be-CN 12. 0% 

3- Hx-Be-CN 16. 0% 

2- Hx-Hx-Be-CN 4. 0% 

3- Hx-Hx-Be-CN 5. 0% 

4- Hx-Hx-Be-CN 4. 0% 

5- Hx-Hx-Be-CN 4. 0% 
3-Hx-Be-0C 2 H 5 10. 0% 
3-Hx-Hx-Be-l 7. 0% 
3-Hx-Hx-Be-0CH 3 4. 0% 
3-Hx-C 2 H 4 -Be-Tr-Be-2 4. 0% 
3-Hx-C 2 H 4 -Be-Tr-Be-3 3. 0% 
3-Hx-C 2 H 4 -Be-Tr-Be-4 3. 0% 
T NI =90.4 rc] 

T) =28. 5 [mPa-s] 
An=0. 155 
A f =19.0 
V th = 1.20 [V] 

[0145] mmm 1 8 

3-Be-C00-Be (F) -Tr-CN ({fr&4*No. 153) 10. 0% 

C 3 H 7 0CH 2 -Be-C00-Be (F) -CN 8. 0% 

CgHi 1 0CH 2 -Be-C00-Be (F) -CN 4. 0% 

CH 3 CH=CHC 2 H 4 -Be-C00-Be (F, F) -CN 1 0. 0% 

C 2 H 5 0CH 2 -Hx-Be-C00-Be (F) -CN 2. 0% 

3-Hx-Be (F) -C00-Be (F) -CN 2. 0% 

2- Hx-Be-C00-Be (F, F) -CN 2. 0% 

3- Hx-Hx-CO0-Be-F 5. 0% 
5-Hx-Hx-CO0-Be-F 4. 0% 
3-Hx-Be-COO-Be-F 6. 0% 
3-Hx-Be-0C 2 H 5 10. 0% 
3-Hx-Hx-4 10. 0% 
3-Hx-Hx-Be-l 8. 0% 
3-Hx-Hx-Be-3 10. 0% 
3-Hx-Hx-Be-OCH 3 4. 0% 
3-Hx-Be (F) -CH=CH-Be-2 5. 0% 
T NI = 99.0 CC) 

D =36.8 [mPa-s] 
An =0.135 
A £ =23. 6 
V th = 1.10 [V] 

[0146] mmm 1 9 

CH 2 =CHC 2 H 4 -Hx-Be-Tr-CN Mfc-g^feNo. 7) 10. 0% 

3-Hx-Be (F) -Tr-CN Mfr&*No. 2) 7. 0% 

2- Hx-Be(F)-CN 10.0% 

3- Hx-Be (F)-CN 10.0% 
5-Hx-Be(F)-CN 9.0% 

2- Be-C00-Be-CN 10. 0% 

3- Be-C00-Be-CN 4. 0% 

2- Hx-Hx-Be(F)-CN 9.0% 

3- Hx-Hx-Be(F)-CN 12.0% 
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3-Py-Be-Be-F 8. 0% 

2- Hx-Hx-Be-CN 3. 0% 

3- Hx-Hx-Be-CN 3. 0% 
3-Hx-Be-COO-Be-Be-CN 3. 0% 
5-Hx-Hx-COO-Be-Be-CN 2. 0% 
T NI = 91.5 TO 

t? =52.8 (mPa-s] 
A n =0. 164 
A e =19.3 
V th =1.00 [V] 

[0147] mmm 2 0 

3- Hx-Be (F) -Tr-CN «fr£*No. 2) 13. 0% 
CH 2 =CHC 2 H 4 -Hx-Be (F, F) -Tr-CN (ft^Wo. 8) 10. 0% 

2- Be-Be-CN 8. 0% 

4- Be-Be-CN 6. 0% 

3- Hx-Hx-Be-F 5. 0% 

2- Hx-Hx-Be-CN 4. 0% 

3- Hx-Hx-Be-CN 6. 0% 

5- Py-Be-F 6. 0% 
3-Py-Be-Be-F 6. 0% 
2-Be-Tr-Be-0CH 3 2. 0% 

2- Hx-Hx-Be-l 6. 0% 

3- Hx-Hx-Be-l 8.0% 
3-Hx-Hx-Be-3 15. 0% 
3-Hx-Hx-Be-0CH 3 5. 0% 
T NI = 105.6 TO 

t? =21.6 (mPa's) 
A n =0. 169 
A £ =11.3 
V th = 1.66 [V] 

[0148] mum 2 1 

3-Hx-Be-C00-Be(F) -Tr-CN (ft-g^No. 162) 11. 0% 

3-Hx-Be-0C 2 H 5 14. 0% 

5- Hx-Be-OC^ 13. 0% 

3- Py-Be-4 3. 1% 

4- Py-Be-4 3. 1% 

6- Py-Be-4 3. 2% 

3- Py-Be-5 3. 2% 

4- Py-Be-5 3. 2% 
6-Py-Be-5 3. 2% 
6-Py-Be-OCsH,, 4.0% 
6-Py-Be-0C 6 H 13 4. 0% 
6-Py-Be-0C 7 H 15 4. 0% 
6-Py-Be-0C 8 H 17 4. 0% 

2- Hx-Hx-Be-l 4.0% 

3- Hx-Hx-Be-l 8. 0% 
3-Hx-Hx-Be-3 10. 0% 
3-Hx-Hx-Be-0CH 3 5. 0% 
T NI = 78.8 [t:] 

77 =35.3 CmPa's] 



A n =0. 130 
A £ =5. 4 
V th =2.47 [V] 

[0149] mmm 2 2 

3-Be-C00-Be(F) -Tr-CN Wb^Wo. 153) 

3- Do-Be-CN 

4- Do-Be-CN 

5- Do-Be-CN 
5-Py-Be(F)-F 

2- Py-Be-2 

3- Py-Be-2 

4- Py-Be-2 

3- Hx-C00-Be-0C 4 H 9 

4- Hx-C00-Be-0C 2 H 5 

3- Hx-C00-Be-0C 2 H 5 
lO-Be-C00-Be-2 

5- Hx-C00-Be-l 

4- Hx-C00-Be-4 
3-Hx-Hx-Be-0CH 3 
3-Hx-Hx-Be-3 

2- Py-Be-Hx-3 
T NI =63.5 TO 
7) =30.2 [mPa's] 
A n =0. 123 

A £ =15.6 
V th = 1.25 (V] 
[0150] %M&1 2 3 

3- Be-COO-Be (F) -Tr-CN ({fc^feNo. 153) 
CH 2 =CHC 2 H 4 -Hx-Be-Tr-CN Ub^No. 7) 
3-Be-C00-Be (F)-CN 

5- Py-Be-CN 
CH 2 =CH-Hx-Be-CN 
CH 3 CH=CH-Hx-Be-CN 
5-Hx-Hx-CH=CH 2 
3-Hx-Hx-C 2 H 4 CH=CH 2 
3-Hx-Hx-C 2 H 4 CH=CHCH 3 
CH 2 =CH-Hx-Hx-Be-1 
CH 2 =CHC 2 H 4 -Hx-Hx-Be-1 
3-Hx-Hx-C00-Be(F)-F 
3-Hx-Be-Tr-Be-l 
3-Hx-Be-Tr-Be-2 
3-Hx-Be-Tr-Be-3 

T NI = 101.0 [t] 
t? =15.8 [mPa«s] 
A n =0. 143 
A £ =11. 1 
V th = 1.86 [V] 
[0 15 1] HJ6092 4 
CH 2 =CHC 2 H 4 -Hx-Be-Tr-CN(fb^^No. 7) 
7-Hx-Be(F, F)-F 



10. 0% 
10. 0% 

12. 0% 
8. 0% 

10. 0% 
1. 4% 
1. 3% 

1. 3% 
5. 0% 
3. 7% 
3. 1% 

2. 5% 

3. 7% 

5. 0% 

4. 0% 

13. 0% 

6. 0% 



6. 0% 
4. 0% 
8. 0% 
8. 0% 
4. 0% 

4. 0% 
10. 0% 

7. 0% 

7. 0% 

8. 0% 
15. 0% 

5. 0% 
5. 0% 
5. 0% 
4. 0% 



5. 0% 
4. 0% 
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3- Hx-C 2 H 4 -Hx-Be (F, F) -F 12. 0% 

4- Hx-C 2 H 4 -Hx-Be (F, F) -F 10. 0% 

5- Hx-C 2 H 4 -Hx-Be (F, F) -F 10. 0% 
3-Hx-Hx-Be (F, F) -F 10. 0% 
3-Hx-Hx-C 2 H 4 -Be (F, F) -F 1 1. 0% 
5-Hx-Hx-C 2 H 4 -Be (F, F) -F 10. 0% 
3-Hx-Be-Be(F,F)-F 12.0% 
5-Hx-Be-Be(F,F)-F 12.0% 
3-Hx-Hx-Be-Be (F, F) -F 2. 0% 
5-Hx-Hx-C 2 H 4 -Be-Be (F, F) -F 2. 0% 
T NI = 78.9 TO 

77 =26.9 (mPa's] 
An =0.097 
A £ =9.2 
V th =1.53 [V) 

[0152] mmm2 5 

CH 2 =CHC 2 H 4 -Hx-Be (F, F) -Tr-CN ({fc^ftNo. 8) 15. 0% 

7-Hx-Be(F,F)-F 5.0% 

3- Hx-C 2 H 4 -Hx-Be (F, F) -F 9. 0% 

4- Hx-C 2 H 4 -Hx-Be (F, F) -F 8. 0% 

5- Hx-C 2 H 4 -Hx-Be (F, F) -F 8. 0% 
3-Hx-Hx-C 2 H 4 -Be (F, F) -F 10. 0% 
3~Hx-Be-Be(F,F)-F 9.0% 
5-Hx-Be-Be(F,F)-F 9.0% 

3- Hx-Hx-Be(F,F)-F 6.0% 

4- Hx-Hx-Be(F,F)-F 5.0% 
3-Hx-Be-C00-Be (F, F) -F 3. 0% 

5- Hx-Be-C00-Be (F, F) -F 3. 0% 
3-Hx-Hx-€00-Be (F, F) -F 10. 0% 
T NI =68.2 TO 

77 =25.4 [mPa's) 
A n =0. 105 
A e =13.7 
V th = 1.17 [V] 

[0153] mmm2 6 

3-Hx-Be(F) -Tr-CN Wt^ftNo. 2) 7.0% 

3-Hx-Be-COO-Be (F) -Tr-CN tffr&*No. 162) 6. 0% 

5-Hx-C 2 H 4 -Be (F) -F 4. 0% 

7-Hx-Be(F)-F 7.0% 

2- Hx-Hx-Be(F)-F 9.0% 

3- Hx-Hx-Be(F)-F 9.0% 
5-Hx-Hx-Be(F)-F 9.0% 

2- Hx-C 2 H 4 -Hx-Be (F) -F 4. 0% 

3- Hx-C 2 H 4 -Hx-Be (F) -F 2. 0% 
5-Hx-C 2 H 4 -Hx-Be (F) -F 4. 0% 

3- Hx-C 2 H 4 -Hx-Be (F, F) -F 6. 0% 

4- Hx-C 2 H 4 -Hx-Be (F, F) -F 5. 0% 

5- Hx-C 2 H 4 -Hx-Be (F, F) -F 5. 0% 
3-Hx-Hx-Be(F,F)-F 8.0% 
3-Hx-Hx-C 2 H 4 -Be (F, F) -F 8. 0% 



5-Hx-Hx-C 2 H 4 -Be (F, F) -F 7. 0% 
T NI =82.4 TO 
77 =25.0 [mPa-s] 
A n =0. 093 
A £ =7.6 
V th = 1.60 [V] 
[0154] 2 7 

3-Be-Tr-Be (F) -Tr-CN ({b^feNo. 30) 10. 0% 

3- Hx-Be-Cl 7. 0% 

4- Hx-C 2 H 4 -Be-Be (F) -F 3. 0% 

2- Hx-Be-Be(F)-F 6.0% 

3- Hx-Be-Be(F)-F 6.0% 

5- Hx-Be-Be(F)-F 12.0% 

2- Hx-Hx-Be-Cl 5. 0% 

4- Hx-Hx-Be-Cl 10. 0% 

5- Hx-Hx-Be-Cl 4. 0% 

3- Hx-Be-Be(F,F)-F 17.0% 
5-Hx-Be-Be(F,F)-F 12.0% 
5-Hx-C 2 H 4 -Be-Be (F, F) -F 5. 0% 
3-Hx-Hx-Be-l 3. 0% 
T NI =93.7 [t] 

77 =24.9 [mPa«s] 
A n =0. 160 
A £ =7.8 
V th = 1.60 [V] 

[0155] nnw 2 8 

3-Be-C00-Be (F) -Tr-CN <{b&*No. 153) 5. 0% 

5-Hx-C00-Be-F 2. 0% 

7-Hx-C00-Be-F 2. 0% 

2- Hx-Hx-Be(F)-F 10.0% 

3- Hx-Hx-Be(F)-F 10.0% 
5-Hx-Hx-Be(F)-F 10.0% 

2- Hx-Be-Be(F)-F 7.0% 

3- Hx-Be-Be(F)-F 7.0% 
5-Hx-Be-Be(F)-F 14.0% 

2- Hx-Be-Be-F 4. 0% 

3- Hx-Be-Be-F 4. 0% 
5-Hx-Be-Be-F 3. 0% 
3-Hx-Be-Be(F,F)-F 5.0% 
5-Hx-Be-Be(F,F)-F 10.0% 
3-Hx-Be-0C 2 H s 7. 0% 
T NI =87.4 TO 

77 =25. 7 [mPa*s] 
An =0.121 
A £ =7.8 
V th =L72 [V] 
[0 15 6] mifcffl2 9 
CH 2 =CHC 2 H 4 -Hx-Be (F, F) -Tr-CN frg*No. 8) 7. 0% 

5- Hx-Be-F 12. 0% 

6- Hx-Be-F 9. 0% 
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4 



2-Hx-Hx-Be-0CF 3 




7. 0% 


7) =19.0 CmPa-s] 




3-Hx-Hx-Be-0CF 3 




11.0% 


An=0. 151 




4-Hx-Hx-Be-0CF 3 




7. 0% 


A e =10. 3 




5-Hx-Hx-Be-0CF 3 




10. 0% 


V th = 1.40 [V] 




3-Hx-Be-Be(F)-F 




13. 0% 


[0159] mmm 3 2 




5-Hx-Be-Be(F)-F 




10. 0% 


CH 3 CH=CH-Hx-Hx-Be-Tr-CN (fb^No. 87) 


10. 0% 


3-Hx-Hx-C 2 H 4 -Be~0CF 3 




4. 0% 


CH 2 =CHC 2 H 4 -Hx-Be-CN 


11.0% 


5-Hx-Hx-C 2 H 4 -Be-0CF 3 




4. 0% 


CH 3 CH=<:HC 2 H 4 -Hx-Be-CN 


10. 0% 


3-Hx-Be(F)-Be-Hx-3 




2. 0% 


CH 3 OCH 2 -Hx-Be-CN 


10. 0% 


5-Hx-Be(F)~Be-Hx~3 




2. 0% 


2-Hx-Be-CN 


5. 0% 


5-Hx-Be(F)-Be-Hx-5 




2. 0% 


3-Hx-Be-CN 


5. 0% 


T NI = 99.4 [t:] 






3-Hx-Hx-4 


11. 0% 


t? =16. 1 [mPa«s] 






2-Be-Tr-Be-0CH 3 


4. 2% 


A n =0. 109 






3-Be-Tr-Be-0CH 3 


4. 2% 


A £ =6. 1 






4-Be-Tr-Be-0CH 3 


4. 2% 


V th =1.94 [V] 






4-Be-Tr-Be-0C 2 H 5 


4. 2% 


[0157] mmms o 






5-Be-Tr-Be-0CH 3 


4. 2% 


3-Hx-Be (F) -Tr-CN Ub3^No. 2) 




6. 0% 


3-Hx-Hx-Be-CN 


5. 0% 


5-Hx-Be-F 




5. 0% 


5-Hx-Hx-Be-CN 


5. 0% 


7-Hx-Be-F 




6. 0% 


3-Hx-Hx-Be-l 


4. 0% 


2-Hx-Hx-Be-0CF 3 




8. 0% 


3-Hx-Hx-Be-F 


3. 0% 


3-Hx-Hx-Be-0CF 3 




9. 0% 


[0 16 0] HJ£#J3 3 




5-Hx-Hx-Be-0CF 3 




11.0% 


5-Be-C00-Be(F, F) -Tr-CN (^$jNo. 155) 


12. 0% 


3-Hx-Hx-Be-0CF 2 H 




5. 0% 


CH 3 CH=CHC 2 H 4 -Be-C00-Be(F, F)-CN 


6. 0% 


5-Hx-Hx-Be-0CF 2 H 




4. 0% 


C 3 H 7 0CH 2 -Be-C00-Be (F) -CN 


6. 0% 


3-Hx-Hx-Be(F, F)-0CF 2 H 




7. 0% 


2-Hx-Be-CN 


12. 0% 


5-Hx-Hx-Be(F, F)-0CF 2 H 




13. 0% 


3-Hx-Be-CN 


19. 0% 


3-Hx-Hx-C 2 H 4 -Be(F)-F 




11. 0% 


2-Hx-Hx-Be-CN 


4. 0% 


5-Hx-Hx-C 2 H 4 -Be(F)-F 




5. 0% 


3-Hx-Hx-Be-CN 


5. 0% 


3-Hx-Hx-C00-Be(F)-F 




5. 0% 


4-Hx-Hx-Be-CN 


4. 0% 


5-Hx-Hx-C00-Be(F)-F 




5. 0% 


5-Hx-Hx-Be-CN 


4. 0% 


t ni = ioi.o ra 






3-Hx-Be-0C 2 H 5 


7. 0% 


7} =21. 1 [mPa's] 






3-Hx-Hx-Be-l 


7. 0% 


A n =0. 093 






3-Hx-Hx-Be-0CH 3 


4. 0% 


A e =7.0 






3-Hx-C 2 H 4 -Be-Tr-Be-2 


4. 0% 


V th =2.11 [V] 






3-Hx-C 2 H 4 -Be-Tr-Be-3 


3. 0% 


[0158] mmm 3 1 






3-Hx-C 2 H 4 -Be-Tr-Be-4 


3. 0% 


3-Be-C00-Be (F) -Tr-CN (it&Vl 


>No. 153) 


10. 0% 


[0161] 3 4 




3-Hx-Be-C00-Be (F) -Tr-CN Ut&Vl 


JNo. 162) 


5. 0% 


CH 3 0-Be-C00-Be(F) -Tr-CN (ft^No. 151) 


4. 0% 


3-Hx-Be(F)-CN 




5. 0% 


5-Hx-CH=CH-Hx-Be-Tr-CN (ft£^No. 63) 


3. 0% 


CH 2 =CH-Hx-Be-CN 




10. 0% 


CH 2 =CH-Hx-CH=CH-Hx-Be-Tr-CN (>f fc^feNo. 66) 


3. 0% 


CH 3 CH=CH-Hx-Be-CN 




10. 0% 


3-Hx-Be-CN 


20. 0% 


2-Be-Tr-Be-0CH 3 




10. 0% 


l-Be-Tr-Be-3 


5. 0% 


3-Hx-Be-0C 2 H 5 




10. 0% 


2-Be-Tr-Be-l 


10. 0% 


CH 2 =CHC 2 H 4 -Hx-Hx-3 




5. 0% 


3-Hx-Hx-4 


11.0% 


CH 2 =CH-Hx-Hx-4 




5. 0% 


3-Hx-Hx-Be-l 


11.0% 


CH 2 =CH-Hx-Hx-Be-1 




10. 0% 


3-Hx-Hx-Be-3 


9. 0% 


CH 3 CH=CHC 2 H 4 -Hx-Be-Be-2 




10. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-2 


4. 0% 


3-Hx-Hx-Be-l 




10. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-3 


4. 0% 


t ni =83.i ra 






3-Hx-C 2 H 4 -Be-Tr-Be-4 


4. 0% 
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3-Hx-Be(F)-Tr-Be-2 




6. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-3 


4. 0% 


3-Hx-Be(F)-Tr-Be-3 




6. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-4 


4. 0% 


[0162] nmm 3 5 






3-Hx-Be(F)-Tr-Be-2 


6. 0% 


3-Be-C00-Be(F, F)-Tr-CN(fk^*No. 154) 


6. 0% 


3-Hx-Be(F)-Tr-Be-3 


6. 0% 


5-Be-C00-Be(F, R-Tr^Ntftg-ftNo. 


155) 


4. 0% 


T NI =94.8 HO 




3-Hx-Be (F, F) -Tr-CN (1 fc-g^No. 


3) 


5. 0% 


n =14. 0 (mPa-s] 




3-Hx-Be-CN 




17. 0% 


An =0.166 




3-Hx-Be-0C 2 H 5 




4. 0% 


A £ =7.2 




3-Hx-Hx-4 




11.0% 


V th =2.13 [V] 




3-Hx-Hx-5 




5. 0% 


[0 16 6] JJBfflfifcft 1 0 0»fc*9/^K— ^*JC- 


2-Hx-Hx-Be-l 




2. 0% 


4&0. 8SSiSSPLfci:f ©fcTyf-ttl 1. 




3-Hx-Hx-Be-l 




10. 0% 


tc 0 




3-Hx-Hx-Be-3 




15. 0% 


[0 16 7] mM0i3 9 




3-Hx-Be(F)-Tr-Be-2 




5. 0% 


CH 2 =CH-Hx-Be-Tr-CN 


7. 0% 


3-Hx-Be(F)-Tr-Be-3 




4. 0% 


5-Py-Be-F 


4. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-2 




4. 0% 


3-Py-Be(F)-F 


4. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-3 




4. 0% 


2-Be-Be-CN 


5. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-4 




4. 0% 


4-Be-Be-CN 


4. 0% 


[0163] 6 






2-Py-Be-2 


2. 0% 


CH 2 =CH-Hx-Be-Tr-CN 




15. 0% 


3-Py-Be-2 


2. 0% 


3-Hx-Be-CN 




20. 0% 


4-Py-Be-2 


2. 0% 


5-Hx-Be-CN 




31. 0% 


6-Py-Be-OCsHn 


3. 0% 


7-Hx-Be-CN 




21. 0% 


6-Py-Be-0C 6 H 13 


3. 0% 


7-Hx-Be-Be-CN 




13. 0% 


6-Py-Be-0C 7 H 15 


3. 0% 


T NI = 75.0 ft] 






6-Py-Be-0C 8 H 17 


3. 0% 


7) =23. 6 tmPa's) 






3-Py-Be-Be-F 


6. 0% 


A n =0. 155 






4-Py-Be-Be-F 


6. 0% 


A e =13. 1 






5-Py-Be-Be-F 


6. 0% 


Vth=1.58 [V] 






3-Hx-Hx-Be-l 


6. 0% 


[0 16 4] mm*i3 7 






3-Hx-Hx-Be-3 


6. 0% 


3-Hx-Be(F, F) -Tr-CN 




15. 0% 


2-Hx-C 2 H 4 -Be-Tr-Be-2 


4. 0% 


3-Hx-Be-CN 




20. 0% 


2-Hx-C 2 H 4 -Be-Tr-Be-3 


4. 0% 


5-Hx-Be-CN 




31. 0% 


2-Hx-C 2 H 4 -Be-Tr-Be-4 


5. 0% 


7-Hx-Be-CN 




21. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-2 


5. 0% 


7-Hx-Be-Be-CN 




13. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-3 


5. 0% 


t ni =66.o ra 






3-Hx-C 2 H 4 -Be-Tr-Be-4 


5. 0% 


77 =26.4 [mPa-s] 






T NI =97.7 PC] 




A n =0. 145 






7) =33. 1 [mPa's] 




A e =15.2 






A n =0. 206 




V th = 1.44 [V] 






A £ =6. 6 




[0165] mmm 3 8 






V th =2.24 [V) 




CH 2 =CH-Hx-Be-Tr-CN 




5. 0% 


[0168] mum a o 




CH 3 CH=CHC 2 H 4 -Be-C00-Be (F, F) -CN 




5. 0% 


CH 2 =CH-Hx-Be-Tr-CN 


7. 0% 


3-Hx-Be-CN 




20. 0% 


C 2 H s 0CH 2 -Be-COO-Be (F) -CN 


5. 0% 


l-Be-Tr-Be-3 




5. 0% 


C 3 H 7 0CH 2 -Be-COO-Be (F) -CN 


12. 0% 


2-Be-Tr-Be-l 




10. 0% 


CgHi iOC^-Be-COO-Be (F) -CN 


4. 0% 


3-Hx-Hx-4 




11.0% 


CH 3 CH=CHC 2 H 4 -Be-C00-Be (F, F) -CN 


14. 0% 


3-Hx-Hx-Be-l 




11.0% 


3-Hx-Be-0C 2 H 5 


10. 0% 


3-Hx-Hx-Be-3 




9. 0% 


3-Hx-Hx-4 


3. 0% 


3-Hx-C 2 H 4 -Be-Tr-Be-2 




4. 0% 


3-Hx-Hx-Be-F 


3. 0% 




3-Hx-Hx-Be-l 

3-Hx-Hx-Be-0CH 3 

3-Hx-Be-COO-Be-F 

3-Hx-Hx-COO-Be-F 

5-Hx-Hx-COO-Be-F 

3-Hx-C 2 H 4 -Be-Tr-Be-2 

3-Hx-C 2 H 4 -Be-Tr-Be-3 

3-Hx-C 2 H 4 -Be-Tr-Be-4 

3-Hx-Be (F)-Tr-Be-2 

T NI =88.9 CC) 

T) =38. 9 [mPa-s] 

A n =0. 150 

A e =28. 1 

V th =1.01 [V] 

[0169] mmm4 1 

CH 2 =CH-Hx-Be-Tr-CN 

2- Hx-Be-CN 

3- Hx-Be-CN 
3-Hx-Be-0C 2 H 5 

2- Be-Tr-Be-l 

3- Hx-Hx-Be-l 
3-Hx-Hx-Be-F 
3-Hx-Hx-Be-0CH 3 
3-Hx-Hx-Be-3 
3-Hx-Hx-C00-Be-F 
5-Hx-Hx-COO-Be-F 

2- Hx-Hx-Be(F)-F 

3- Hx-Hx-Be(F)-F 
5-Hx-Hx-Be(F)-F 
3-Hx-Hx-Be(F,F)-F 

t ni =ioo.9 ra 

T) =18. 1 (mPa-s] 
An=0. 110 
A £ =6.0 
V th = 2.15 [V) 

[0 17 0] m&ffl4 2 
CH 2 =CH-Hx-Be-Tr-CN 
3-Hx-Be (F, F)-Tr-CN 
3-Be-C00-Be(F)-CN 
3-Hx-Be-CN 
CH 2 =CH-Hx-Be-CN 
CH 3 CH=CH-Hx-Be-CN 
3-Hx-Be-0C 2 H 5 



3-Hx-Hx-C 2 H 4 CH=CHCH 3 

CH 2 =CHC 2 H 4 -Hx-Hx-Be-1 

3-Hx-Hx-Be-l 

3-Hx-Hx-COO-Be-F 

3-Hx-C 2 H 4 -Be-Tr-Be-2 

3-Hx-C 2 H 4 -Be-Tr-Be-3 



3. 0% 3-Hx-C 2 H 4 -Be-Tr-Be-4 

4.0% T NI =96.2 [t) 

4.0% 77 =14. 9 [mPa-s] 

7. 0% A n =0. 141 

7.0% A £ =10. 7 

4.0% V th = 1.98 [V] 

4.0% [0171] 3 

4.0% 3-Hx-Be (F,F)-Tr~CN 

5. 0% C 2 H 5 0CH 2 -Be-C00-Be (F) -CN 

C 3 H 7 0CH 2 -Be-C00-Be (F) -CN 
C 4 H90CH 2 -Be-C00-Be (F) -CN 
CgHi 1 0CH 2 -Be-C00-Be (F) -CN 

2- Hx-Hx-Be(F)-C 

3- Hx-Hx-Be(F)-C 
3-Hx-Be(F)-Tr-Be-2 

7. 0% 3-Hx-Be (F) -Tr-Be-3 

5. 0% 3-Hx-Be (F) -Tr-Be-4 

12. 0% 3-Hx-Hx-Be-l 
12. 0% 3-Hx-Hx-Be-0CH 3 

3.0% T NI =79.8 [t:) 

8.0% 73=82.9 [mPa«s] 

4. 0% A n =0. 166 

5. 0% A £ =32. 0 
10.0% V th =0.84 [V] 

4.0% [0 17 2] 4 

4.0% 3-Hx-Be (F,F)-Tr-CN 

7. 0% C 2 H 5 0CH 2 -Be-C00-Be (F) -CN 

7. 0% C 3 H 7 0CH 2 -Be-C00-Be (F) -CN 
7. 0% C 5 H X i OCH 2 -Be-C0O-Be (F) -CN 

5. 0% CH 3 CH=CHC 2 H 4 -Be-COO-Be (F, F) -CN 

3-Hx-Hx-C00CH 3 

3-Hx-Be-0C 2 H 5 

7-Hx-C00-Be-F 

3-Hx-Hx-COO-Be-F 

5-Hx-Hx-C00-Be-F 

3-Hx-Be-COO-Be-F 
5. 0% C 2 H 5 0CH 2 -Hx-Be-C00-Be (F) -CN 

5. 0% 3-Hx-Be (F) -C00-Be (F) -CN 

8. 0% 3-Hx-Be-COO-Be (F, F) -CN 
8. 0% 3-Hx-Hx-Be-F 

8. 0% 3-Hx-Hx-Be-0CH 3 

3. 0% 3-Hx-Hx-Be-3 

3. 0% 3-Hx-C00-Be-C00-Be-F 
14. 0% 3-Hx-C00-Be-C00-Be-l 

7.0% T NI =70. 1 IX] 

10.0% 7? =36. 0 [mPa's] 

5. 0% A n =0. 121 

7. 0% A £ =25. 9 

6.0% V th =0.95 [V] 

6.0% [0173] mmm4 5 



5. 0% 



5. 0% 
5. 0% 
5. 0% 
5. 0% 
5. 0% 
15. 0% 
15. 0% 
4. 0% 
4. 0% 
4. 0% 
8. 0% 
4. 0% 



7. 0% 
5. 0% 

12. 0% 
4. 0% 
10. 0% 
10. 0% 
16. 0% 
2. 0% 
2. 0% 
2. 0% 
4. 0% 
2. 0% 
2. 0% 
2. 0% 
4. 0% 
4. 0% 

8. 0% 
2. 0% 
2. 0% 
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CH 2 =CH-Hx-Be-Tr-CN 

2- Hx-Hx-Be(F)-F 

3- Hx-Hx-Be(F)-F 
5-Hx-Hx-Be(F)-F 

2- Hx-Be-Be (F)-F 

3- Hx-Be-Be (F)-F 
5-Hx-Be-Be(F)-F 

2- Hx-C 2 H 4 -Be-Be(F)-F 

3- Hx-C 2 H 4 -Be-Be(F)-F 
3~Hx-Be-Be(F, F)~F 
5-Hx-Be-Be(F, F)-F 
CH 3 0CH 2 -Hx-Be-Be-Hx-4 
CH 3 0CH 2 -Hx-Be-Be-Hx-4 
T NI =97.3 TO 

rj =34. 1 [mPa's] 
An=0. 141 
A £ =8. 1 
V th =L85 [V] 

[0174] mmm4 6 

CH 2 =CH-Hx-Be-Tr-CN 
3-Hx-Be (F, F)-Tr-CN 

3- Hx-C 2 H 4 -Hx-Be(F, F)-F 
5-Hx-C 2 H 4 -Hx-Be(F, F)-F 
3~Hx-Hx-Be(F, F)-F 

4- Hx-Hx-Be(F, F)-F 
3-Hx-Hx-C 2 H 4 -Be(F, F)-F 

5- Hx-Hx-C 2 H 4 -Be(F, F)-F 
3-Hx-Be-Be(F, F)-F 
5-Hx-Be-Be(F, F)-F 

3- Hx-Be-C00-Be(F, F)-F 

4- Hx-Be-COO-Be (F, F) -F 

5- Hx~Be-C00-Be(F, F)-F 

3- Hx-Hx-C00-Be(F,F)-F 

4- Hx-Hx-C00-Be(F, F)-F 

5- Hx-Hx-C00-Be(F, F)~F 
T NI = 79.0 TO 

7? =29. 5 (mPa«s) 
An=0. 110 
A £ =13.7 
V th =1.57 [V] 

[0175] tmw4 1 



6. 0% 
2. 0% 
2. 0% 
2. 0% 
6. 0% 
6. 0% 

4. 0% 
9. 0% 
9. 0% 

25. 0% 
19. 0% 
5. 0% 

5. 0% 



6. 0% 

6. 0% 

7. 0% 

8. 0% 
10. 0% 

5. 0% 
3. 0% 
3. 0% 
15. 0% 
15. 0% 
2. 0% 
2. 0% 

2. 0% 
10. 0% 

3. 0% 

3. 0% 



3-Hx-Be-Tr-CN 

3-Hx-Be <F)-Tr^NMfc-&*No. 2) 
3-Hx-Be-CN 
5-Hx-Be-CN 
7-Hx-Be-CN 
5-Hx-Be-Be-CN 
[0 17 8] »J£*g*£TiE£*-f. 



CH 2 =CH-Hx-Be-Tr-CN 10. 0% 

3-Hx-Be(F)-Tr-CN 5.0% 

3-Hx-Be (F, F) -Tr-CN 2. 0% 

CH 3 CH=CHC 2 H 4 -Be-COO-Be (F, F) -CN 6. 0% 

3-Hx-Be-OC 2 H 5 4. 0% 

3-Hx-Hx-CH=CF 2 18. 0% 

5-Hx-Hx-CH=CF 2 20. 0% 

CF 2 =CH-Hx-Hx-Be-1 8. 0% 

CF 2 =CHC 2 H 4 -Hx-Hx-Be-1 10. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-2 4. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-3 4. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-4 4. 0% 

3-Hx-Be (F) -Tr-Be-2 5. 0% 

t ni =ioo.4 ra 

t? =11.2 [mPa-s] 
An =0.136 
A £ =7.9 
V th =2.14 (V) 

[0176] mmm4 8 

CH 2 =CH-Hx-Be-Tr-CN 2. 0% 

3-Hx-Be (F) -Tr-CN 11.0% 

3-Hx-Be (F,F)-Tr-CN 2.0% 

CH 3 CH=CHC 2 H 4 -Be-COO-Be (F, F) -CN 6. 0% 

CH 2 =CHC 2 H 4 -Hx-Hx-CH=CF 2 35. 0% 

5-Hx-Hx-CH=CF 2 3. 0% 

CF 2 =CH-Hx-Hx-Be-1 8. 0% 

CF 2 =CHC 2 H 4 -Hx-Hx-Be-1 18. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-2 4. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-3 4. 0% 

3-Hx-C 2 H 4 -Be-Tr-Be-4 4. 0% 

3-Hx-Be (F) -Tr-Be-2 3. 0% 

t ni =ioo.7 ra 

tj =10. 7 (mPa-s) 
An=0. 132 
A £ =8. 1 
V th = 2.09 [V] 

[0177] c. mtttmzm 
mm^4 9 

m&i mat 2 

1 5wt% 

2 Owt% 

3 lwt% 
2 lwt% 
1 3wt% 



1 5wt% 

2 Owt% 

3 1 wt% 
2 1 wt% 
1 3wt% 



n [mPa-s] 
An H 

A£ H 

Vth [V] 



7 6 
2 6 
0. 
1 2 
1 



. 8 
. 5 

15 0 
. 0 
. 6 3 



[0 17 9] 



7 2.7 
2 3.0 
0.150 
13.5 
1.4 3 



(51) Int. CI. 6 

C 0 9 K 19/12 
19/14 
19/18 
19/20 
19/30 
19/34 
19/42 
19/44 
19/46 

G0 2F 1/13 



5 0 0 



F I 

C 0 9 K 19/12 
19/14 
19/18 
19/20 
19/30 
19/34 
19/42 
19/44 
19/46 

G0 2F 1/13 



5 0 0 



=F£*miRrfi Affig£ft 9 1963- 4 



<72)»W# jfc^ 

<72)*W# fill J B£J5 

: fSHcTfiSrtT5:#8890#ift 
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